Total RNA extracted from a rat liver cell line (BRL 3A) that synthesizes rat insulin-like growth factor II (IGF-II) was translated in a reticulocyte lysate cell-free system. Incubation of the translation products with antisera to mature rat IGF-II (Mr 8700) selectively immunoprecipitated a Mr 21,600 protein. We propose that this protein represents pre-pro-IGF-ll. DIABETES 37:656-658, July 1982.
incubation with BRL 3A cells. 9 The three molecular weight forms appear to possess common antigenic determinants. 10 The amino acid sequence of a Mr 7484 species of rat IGF-II is identical to human IGF-II at 62 of 67 loci. 11 The present study demonstrates that RNA isolated from BRL 3A cells and translated in a rabbit reticulocyte lysate cell-free system directs synthesis of a Mr 21,600 protein that is selectively immunoprecipitated by antisera to Mr 8700 rat IGF-II. We propose that this Mr 21,600 protein may represent pre-pro-IGF-ll.
MATERIALS AND METHODS

Materials.
Rat IGF-II (Mr 8700) was purified from BRL 3A-conditioned medium as previously described. 9 Antisera no. 422 and no. 2, obtained by immunizing rabbits with rat IGF-II Mr 8700 (Sephadex G-75 MSA, peak II), recognize determinants present on rat IGF-M Mr 8700 and Mr 16,300. Antiserum no. 422, but not antiserum no. 2, also recognizes determinants present on rat IGF-II Mr 7100 (unpublished results). 10 Guanidine hydrochloride (ultrapure) was purchased from Bethesda Research Laboratories (Bethesda, Maryland): phenylmethylsulfonyl fluoride (PMSF), L-1-tosylamide-2-phenylethyl chloromethyl ketone (TPCK), and N-a-p-tosyl-Llysine chloromethyl ketone (TLCK) from Sigma (St. Louis, Missouri); Cowan I strain Staphylococcus aureus (Pansorbin) from Calbiochem-Behring (La Jolla, California); and mouse insulin (crystallized, 17.2 U/mg) from Novo Industries (Copenhagen, Denmark). Extraction of RNA. BRL 3A and BRL 3A2 cell lines 12 were grown to confluence and maintained in serum-free medium for 3-10 days as previously described. 9 RNA was extracted using the guanidine hydrochloride extraction procedure 13 with minor modifications. DNA, protein, and transfer RNA contaminants were removed by ethanol and high-salt precipitations. The incubation mixture (25 pi) contained (1) 2-8 pg total RNA; (2) lysate; (3) translation cocktail (spermidine, creatine phosphate, dithiothreitol, and GTP in Hepes buffer); (4) potassium acetate, ~95 mM; (5) Immunoprecipitation. Aliquots of translation mixture were incubated with rabbit antisera to MSA, and the antigen-antibody complexes precipitated using the Cowan I strain of Staphylococcus aureus containing protein A. 15 Immunoprecipitation buffer contained 0.1 M Tris-HCI, pH 7.4; 150 mM NaCI; 5 mM EDTA; 1% Triton X-100 (vol/vol); and 50 pg/ml PMSF, TPCK, and TLCK. The translation mixture (50 pi) was preincubated with non-immune rabbit serum (10 pi) and Pansorbin (4 mg, 40 pi) for 30 min at 4°C. Rabbit anti-MSA antiserum (10 pi, 20°C, 1 h) and Pansorbin (8 mg, 40 pi, 4°C, 1 h) were added to the supernatant medium recovered after centrifugation [Beckman microfuge B (Beckman Instruments Inc., Fullerton, California), 4 min]. The immunoprecipitates were collected by centrifugation, washed exhaustively, resuspended in 20 pi of sodium dodecylsulfate (SDS)-gel buffer, 16 boiled for 3 min, and centrifuged. The supernate was stored at -20°C. SDS-polyacrylamide gel electrophoresis and fluorography. Proteins in the translation mixture or immunoprecipitates were analyzed by SDS-polyacrylamide gel electrophoresis using the discontinuous gel system of Laemmli 16 and a 1.2-mm-thick resolving gel containing 15% acrylamide. Electrophoresis was at constant power (6.5 W). The gel was fixed in 10% trichloroacetic acid (2.5 h), washed twice in water (30 min), incubated in 1 M sodium salicylate (30 min), and dried (Bio-Rad slab gel dryer, Bio-Rad, Inc., Richmond, California). The gels were exposed to Kodak XOmat R film (Eastman-Kodak, Rochester, New York) at -80°C in a Kodak cassette with regular intensifying screen for 1-15 days.
[ 14 C]-protein standards were myosin, 200,000; phosphorylase-b, 92,500; bovine serum albumin, 68,000; ovalbumin, 43,000; a-chymotrypsinogen, 25,700; /3-lactoglobulin, 18,400; cytochrome-C, 12,400 (Bethesda Research Laboratories). proteins synthesized by a reticulocyte lysate translation system. Trichloroacetic acid-precipitable radioactivity was increased approximately fivefold (not shown). RNA from both cell lines directed synthesis of many proteins with a wide range of molecular weights (Figure 1, panel A) .
RESULTS
RNA extracted from BRL
Incubation of translation products directed by BRL 3A RNA with antiserum (no. 2) raised to rat IGF-II selectively immunoprecipitated a Mr -22,000 protein (Figure 1, panel B,  lane 1, arrow) . This protein also was precipitated by a second antiserum (no. 422) to rat IGF-II (not shown), but not by serum from a.rabbit not immunized with rat IGF-II (Figure 1,  panel B, lanes 5 and 6) . The Mr -22,000 protein also was not observed in immunoprecipitates of translation products directed by RNA from BRL 3A2 cells, a subclone of BRL 3A that does not synthesize and/or secrete rat IGF-II (Figure 1,  panel B, lanes 3 and 4) , 12 suggesting that BRL 3A2 cells lack active rat IGF-II mRNA.
Immunoprecipitation of the Mr -22,000 protein was abolished by incubation with excess unlabeled rat IGF-II ( Figure  1, Since rat IGF-II is a secreted protein, it is reasonable to presume that the Mr 21,600 protein contains a Mr -2500
